Formins are eukaryotic proteins that potently influence actin polymerization dynamics. Recent evidence strongly suggests that these proteins move processively with the elongating barbed ends of actin filaments.
The FH1 domain is proline-rich and binds to the actin monomer binding protein profilin, in addition to signaling molecules [2] . In the in vitro experiments, the authors used time-lapse microscopy to follow the growth of actin filaments (labeled with Oregon green-phalloidin) from aggregates of a GST-mDia1∆ ∆N3 fusion protein, the GST being labeled with an Alexa594-coupled antibody ( Figure 1A,B) . In this experimental set up, profilin inhibits pointed-end growth, so the actin filaments grow almost exclusively from their barbed ends.
Higashida et al. [1] found that a mass of filaments often grew from a GST-mDia1∆ ∆N3 aggregate, but those cases where only one filament emanated from the formin were the most revealing, because these could be more easily resolved. Imaging of these single filaments by speckle microscopy -in which uneven fluorescent labeling of filaments enables one to track filament growth -showed that the actin elongates away from the GST-mDia1∆ ∆N3, indicating that monomers add on to the barbed end despite the bound formin. If GST-mDia1∆ ∆N3 molecules were associating and dissociating from the actin filaments during elongation, the Alexa594-labeled spot would rapidly diffuse away from the elongating end.
For the in vivo experiments, Higashida et al.
[1] expressed an EGFP-mDia1∆ ∆N3 fusion protein at low levels in Xenopus fibroblasts and observed its movement by live cell imaging. This construct moves rapidly and in a highly directional manner within fibroblasts, often directed toward the cell periphery ( Figure 1C,D) . The movement is not simply a result of normal actin network flow, as the EGFP-mDia1∆ ∆N3 spots were seen to move at speeds two orders of magnitude faster than lamellar flow -2.0 µ µm sec -1 versus 0.025 µ µm sec -1 . EGFP-mDia1∆ ∆N3 spots accumulated at the tips of filopodia-like protrusions, towards which the barbed ends of actin filaments are oriented. Interestingly, a construct lacking the FH1 domain was found to have a much slower rate of movement (0.13 µ µm sec -1 ).
Treatment with the actin-filament-binding drug cytochalasin D abruptly stopped the movement of EGFP-mDia1∆ ∆N3 spots. Cytochalasin D binds the the barbed end of an actin filament, preventing elongation. These results suggest that the observed movement of mDia1∆ ∆N3 is due to its association with the elongating filament, because when barbed end elongation is prevented, mDia1∆ ∆N3 movement halts. The fact that spots stop moving completely, and do not switch to Brownian motion, suggests that the mDia1∆ ∆N3 molecules remain attached to the agent that causes their directed movement -presumably actin filaments. In contrast, treatment of the cells with the actin-monomer-sequestering molecule Latrunculin A causes a gradual decrease in the rate of directed movement of EGFP-mDia1∆ ∆N3 spots. The interpretation of this is that the drug causes a gradual decrease in the level of polymerization-competent monomers.
The overall picture drawn from these experiments is that mDia1∆ ∆N3 stays associated with the barbed end of an elongating actin filament. Even brief dissociation from the filament would be expected to result in rapid diffusion away from the filament. Given the similar basic properties of formins -their common ability to inhibit capping protein and to modify the barbed end elongation rate -it is probable that most or all formins share this ability to move processively at the barbed end.
These findings also raise a number of questions, two of which will be addressed here 
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Current Biology from monomers [9] . Bni1p and Cdc12 appear capable of nucleation as well, albeit perhaps not as potently as mDia1 [10] [11] [12] . FRLα α appears to be a different kettle of fish altogether: nucleation by FRLα α is weak at best, and its ability to accelerate polymerization from monomers is thought to be due to its severing ability, a property not shown by mDia1 [7] . So while all formins might bind barbed ends, their actual effects on actin polymerization may vary. Our phylogenetic analysis suggests that mammals have 15 genes for proteins with FH2 domains, which fall into seven groups, and our initial biochemical analysis of one novel FH2 domain shows it to be similar to mDia1 in that it is a potent nucleator (unpublished observations).
Despite these differences, inhibition of capping protein seems a constant feature of formins. This property might be most important to cells. The high cellular abundance of capping protein, and its high affinity for barbed ends, means that a cellular actin filament is capped in less than one second in the absence of mechanisms to prevent capping [13] . This short window for elongation means that filaments over a few hundred nanometers in length should be very rare. 
